Introduction
The internal structure of the baryons has been extensively studied ever since the measurements of polarized structure functions of proton in the deep inelastic scattering (DIS) experiments [1, 2, 3] . These experiments have provided the first evidence that the valence quarks of proton carry only a small fraction of its spin and the decomposition of the proton's spin still remains to be a major unresolved issue in high energy spin physics. Form factors parameterized from the electromagnetic current operator as well as the isovector axial-vector current operator are important in hadron physics as they provide a deep insight in understanding the internal structure. The electromagnetic Dirac and Pauli form factors are well know over a wide region of momentum transfer squared Q 2 , however, the study of the axial-vector form factors has been rather limited. Recently, experiments measuring electromagnetic and weak form factors from the elastic scattering of electrons, for example, SAMPLE at MIT-Bates [4] , G0 at JLab [5] , PVA4 at MAMI [6] and HAPPEX at JLab [7] have given indications of strangeness contribution in the nucleon. These experiments have provided considerable insight on the role played by strange quarks in the charge, current and spin structure of the nucleon. The nucleon axial coupling constant g 3 A has received much attention in the past and has been determined precisely from nuclear β −decay [8] . Even though there has been considerable progress in the past few years to determine the Q 2 dependence of axial form factors experimentally, there is no consensus regarding the various mechanisms which can contribute to it. Experiments involving elastic scattering of neutrinos and antineutrinos [9] and the pion electro-production on the proton [10] have explored Q 2 dependence of axial form factors in the past and they point out the need for additional refined data.
The broader question of axial charge, axial form factors and the strange quark contribution to the axial form factors of the nucleon has also been discussed by several authors in other models recently [11] . One of the most successful nonperturbative approach which finds its application for the quantities discussed above is the chiral constituent quark model (χCQM) [12] . The χCQM successfully explains the "proton spin problem", magnetic moments of octet and decuplet baryons including their transitions [13] , account for the violation of Gottfried Sum Rule [14] , hyperon β decay parameters [15] , strangeness content in the nucleon [16] , magnetic moments of 1 2 − octet baryon resonances [17] , magnetic moments of 
Chiral Constituent Quark Model
The key to understand the structure of the baryons, in the χCQM formalism [22] , is the fluctuation process q ± → GB + q ∓ → (qq ) + q ∓ , where GB represents the Goldstone boson and+ q constitute the "quark sea" [22, 13] . The effective Lagrangian describing the interaction between quarks and a nonet of GBs is L = c 8q Φ + ζ η √ 3
I q = c 8q (Φ ) q, where ζ = c 1 /c 8 , c 1 and c 8 are the coupling constants for the singlet and octet GBs, respectively, I is the 3 × 3 identity matrix. The quark spin polarization can be defined as ∆q = q + − q − , where q ± can be calculated from the spin structure of a baryonB ≡ B|N |B = B|q + q − |B . Here |B is the baryon wave function and N = q + q − is the number operator measuring the sum of the quark numbers with spin up or down.
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The contributions of the quark sea coming from the fluctuation process can be calculated by substituting for every constituent quark q ± → ∑ P± + |ψ(q ± )| 2 , where the transition probability of the emission of a GB from any of theuark (∑ P q ) and the transition probability of the q ± quark (|ψ(q ± )| 2 ) can be calculated from the Lagrangian. The general configuration mixing generated by the spin-spin forces has been discussed in the case of octet baryons [23] . The quark polarizations can be calculated from the spin structure of a given baryon aŝ
Axial Vector Form Factors
The axial-vector form factors can be expressed in terms of the axial-vector current A µ,a defined as qγ µ γ 5 λ a 2 q through the following matrix elements
where M B is the baryon mass, u(p) (ū(p )) are the Dirac spinors of the initial (final) baryon states, respectively. The four momenta transfer is given as Q 2 = −q 2 , where q ≡ p − p . Here, λ a (a = 1, 2, ..8) are the Gell-Mann matrices of SU(3) describing the flavor structure of the 3 light quarks. It is often convenient to introduce the unit matrix λ 0 (= 2 3 I) in addition to these matrices. In the present context. we shall need only the matrices having diagonal representation corresponding to the flavor singlet current (a = 0), isovector current (a = 3) and hypercharge axial current (a = 8) [24] . The functions G i A (Q 2 ) and G i P (Q 2 ) (i = 0, 3, 8) are the axial and induced pseudoscalar form factors respectively. The singlet and non-singlet combinations of the spin structure at zero momentum transfer can be related to the weak couplings and expressed in terms of the spin polarizations
The Q 2 dependence of the axial-vector form factors have been experimentally investigated from the quasi elastic neutrino scattering [9] and from the pion electroproduction [10] . The dipole form of parametrization has been conventionally used to analyse the axial-vector form factors
where g 0 A (0), g 3 A (0) and g 8 A (0) are the isovector axial-vector coupling constants at zero momentum transfer. For the axial mass M A , a global average as extracted from neutrino scattering experiments is M A = (1.026 ± 0.021)GeV [25] . Another recent analysis finds a slightly smaller value M A = (1.001 ± 0.020)GeV [26] . However, in the present work we have used the most recent value obtained by the MiniBooNE Collaboration M A = 1.10
+0.13
−0.15 GeV [27] .
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Harleen Dahiya After having incorporated Q 2 dependence in the axial-vector form factors, we now discuss the variation of all the Q 2 dependent quantities in the range 0 ≤ Q 2 ≤ 1. In Fig. 1 , we have presented the singlet and non-singlet axial-vector form factors of the octet baryons N, Σ, Ξ and Λ. The behaviour of the form factors for Ξ and Λ is similar to each other. This may possibly due to the presence of more strange quarks in the valence structure. On the other hand, the form factors for N and Σ, which have the dominance of u quarks in the valence structure, show similar variation with Q 2 . This is true for G 0 A,B , G 3 A,B as well as G 8 A,B , however, the case of G 3 A,Λ is different because of its flavor structure which has equal numbers of u, d, and s quarks in its valence structure. Unlike the other octet baryons, where the form factors decrease or increase continuously with the Q 2 values, the form factor in this case has no Q 2 dependence.
The role of non-valence quarks in the spin structure can be studied in detail by calculating the flavor axial-vector form factors G u A,B , G d A,B and G s A,B using the dipole form of parametrization (Eq. The future experiments to measure the axial-vector form factors will not only provide a direct method to determine the presence of appropriate amount of quark sea but also impose important constraint on the parity-violating asymmetries in different kinematical regions. Several groups, for example, Minerνa are contemplating the possibility of performing the high precision measurements over a wide Q 2 region in the near future.
